Development and properties of an etoposide-resistant human leukaemic CCRF-CEM cell line.
Etoposide (VP-16) and several other unrelated anti-tumour agents appear to act by inhibiting the enzyme DNA topoisomerase II. We report here the development and characterization of an etoposide-resistant human leukaemic CCRF-CEM cell line, CEM/VP-1. The cell line was 15-fold more resistant to etoposide than the parental CEM cells and exhibited cross-resistance to other topoisomerase II inhibitors including teniposide, m-AMSA, and doxorubicin. CEM/VP-1 cells exhibited only a low level cross-resistance to the Vinca alkaloids, vinblastine and vincristine, known inhibitors of mitotic spindle formation. As a first step in defining the mechanism of resistance to etoposide, we compared the levels of topoisomerase II activity and its drug sensitivity in nuclear extracts from the resistant and sensitive CEM cells. As determined by a kinetoplast DNA decatenation assay, the level of DNA topoisomerase II activity in CEM/VP-1 nuclear extracts was approximately 2-fold lower than that in CEM cells, and the activity appeared to be resistant to inhibition by etoposide. Furthermore, the DNA topoisomerase II activity in CEM/VP-1 nuclear extracts did not promote the etoposide-dependent cleavage of pBR322 DNA observed with extract from sensitive cells. These results suggest that etoposide resistance in the CEM/VP-1 cell line may at least in part be due to an altered topoisomerase II, or associated factor, resulting in a reduced ability to induce DNA cleavage in the presence of drug.